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BOYLE’S LAW AND THE ADIABATIC EFFECT.
BY JOHN C. SHEDD,

Occidental College, Los Angeles, Cal.
If in the usual form of experiment for the verification of Boyle^s

Law we let
B =Barometric Pressure
Vo==Vol. of the gas at Pressure B
h ==Difference of level of the Hg column in the two tubes.

ThenP==B4-^
VP=B.Vo (1)

This is the equation of the equilateral hyperbola and its plat
is usually made the object of the experiment.

This is a useful form of experiment but every instructor using
it recognizes the fact that the graph is a poor criterion of the
value of the data. An extra column showing the product of P-V
is generally added for this purpose. Sometimes a progression
variation in the value of P*V may be observed which is evidence
of the adiabatic heating or cooling of the gas.
Data of such an experiment is shown in Table I and plotted

in Curve I.
TABLE I.

(A) Pressures greater than one atmosphere.
h P==B-K V PXV
0 75.1 2 150.2
4 79.1 1.9 150.0
8.4 83.4 1.8 150.0

13.8 88.9 1.7 151.0
19. 94.1 1.6 151.0
25.3 100.4 1.5 150.1
33.1 108.2 1.4 151.6
41.1 116.2 1.3 151.0
52.7 127.8 1.2 153.4
63.1 138.2 1.1 s 152.1

(B) Pressures less than one atmosphere.
h P^B-h V PXV
0 75.1 2 150.2
3.6 71.5 2.1 150.2
6.8 68.3 2.2 150.3
9.6 65.5 2.3 150.4

12.5 ’. 62.6 2.4 150.4
15.0 60.1 2.5 150.4
17.2 57.9 2.6 150.6
18.2 55.9 2.7 150.8
21.3 53.8 2.8 150.1
23.2 51.9 2.9 150.4
24.9 50.2 3.0 . 150.6
28.1 47.0 3.2 150.4
30,7 44.4 3.4 150.9
33.2 41.9 3.6 . 150.8
35.4 39.7 3.8 150.8
37.4 37.7 4.0 150.7
39.2 35.9 4.2 150.7
41. 34.1 4.4 150.3
42.5 32.6 4.6 149.8
43.8 31.3 4.8 150.0
44.8 30.3 5. 151.Q
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An inspection of Table I and Curve I shows a typical example
of the experiment. Two or three of the data show evidence of
being poorly taken while no evidence worth mentioning of the
adiabatic effect can be seen; unless a rise of .4 per cent in the
product PXV for pressures under one atmosphere be regarded
as such. Here however, it is seen that the departure is in the
wrong direction i. e., the cooling effect here present should have
caused a lowering in the product PX V, not an increase.

’It is now proposed to show how this’data can be handled so
:as ,io furnish a clear criterion of the value of the data and alao
.show the adiabatic heating and cooling present. It is suggested
th^t this work forms a very suitable second experitnent utider
Boyle^s law preferably taking new data for the purpose. ,. :;

Equation (1) may readily be put into the form
x^zby = c (2) .

- This is done by letting �

: x^l/y^.y -A, b -1/BVo, C » 1/Vo
;
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Since equation (2) is that of a straight line its plat is a ready
test of the value of the data�poor data falling off the line. The
slope of the lines then are two�is

dy/dx == –6 = –1/BVo (3)
A lack of agreement in the slope of the two lines may be taken

as due to the adiabatic effect. In this we may expect the slope
for PB to be greater in the experimental data than for PB. It
may also be noted that in the plat the variables are 1/Vand h;
hence B does not enter into the plat thus avoiding one source
of error.
As seen in equation (3) the lines should in the plat have equal

and opposite slopes according as
P>B or
P<B

It in platting equation (2) both lines be placed in the first quad-
rant, and if the data has been carefully taken, it may be found
that the two lines do not quite coincide, the line for P>B lying
a little above that for P<B.
The reason for this lies in the adiabatic heating or cooling of

the gas as the experiment progresses. If it be desired to bring
out this effect the experiment should be performed as rapidly
as accuracy in taking readings will permit. If it be desired to
avoid it, i. e. to verify Boyle^s Law as perfectly as possible, time
for the equalization of temperature should be allowed between
each reading.
The following data and plat will illustrate the above. The

data is that of Table I and was taken in the course of an ordinary
experiment.

TABLE II.
V X^l/V y^h

5.0
4.8
4.6
4.4
4.2
4.0
3.8
3.6
3.4
3.2
3.0
2.9
2.8
2.7
2.6
2.5
2.4
2.3

.200

.208

.217

.227

.238

.250

.256

.278

.294

.313

.333
.345
.351
.370
.385
.400
.417
.435

44.8
43.8
42.5
41.0
39.2
37.4
35.4
33.2
30.7
28.1
24.9
23.2
21.3
19.2
17.2
15.0
12.5
9.6
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2.2 .455 6.8
2.1 .476 3.6
2.0 ’ .500 4.0
1.9 .526 4.0
1.8 .556 8.4
1.7 .588 13.8
1.6 .625 19.0
1.5 .667 25.3
1.4 .714 33.1
1.3 .770 41.1
1.2 .832 52.7
1.1 .909 63.1

This data is platted in Curves II and III where it will be seen
that a few of the points fall off the lines. It will also be seen that
the slopes of the two lines is not the same.

It would be interesting to follow further the adiabatic effect
as here shown and to inquire into the possibility of using it as
an experiment for the determination of the mechanical equivalent
of heat. That, however must await another paper.

SOCIALIZING THE STUDY OF ELECTRICITY AS A PART OF
THE HIGH SCHOOL COURSE IN PHYSICS.

BY MARSHALL COOTS,
High School, Mansfield, Mo.

Among the subjects offered in our modern high school courses,
that of physics, if we except the commercial work, seems to lend
itself most readily to socialization. This is true in a yet fuller
extent, if we limit our discussion to the smaller schools which
offer limited courses.

Breaking up the subject of physics into its larger divisions,
i. e., mechanics, heat, electricity, sound, and light, it is a dif-
ficult thing to select one particular phase of the subject as bet-
ter than the others for the object of this paper. The study of
electricity proves most interesting and inviting to the writer,
if the word ^inviting^ may be used, although to many others who
have taught the subject this may be a poor selection. Perhaps
the following part of this paper will justify the selection.
To the average boy or girl, the word electricity means some-

thing vague and elusive, and yet something about which each
thinks he or she knows quite a little. This slight knowledge of
natural phenomena, such as the lightning, thunder, and the prac-
tical applications of electricity to trolley cars and electric lights,
etc., serves as a basis for the motive and interest which must ex-
ist if the pupils are to receive much benefit from their study.
Thus at the beginning of their course, the attention is caught
and held. Experiments are performed gladly and eagerly in order


